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ABSTRACT

In autonomous driving cars, 3D pose estimation can be one of the effective methods to enhance safety

control for OOP (Out of Position) passengers. There have been many studies on human pose estimation using

a camera. Previous methods, however, have limitations in automotive applications. Due to unexplainable failures,

CNN methods are unreliable, and other methods perform poorly. This paper proposes robust real—time

multi—human 3D pose estimation architecture in vehicle using monocular RGB camera. Using particle filter,

our approach integrates CNN 2D/3D pose measurements with available information in vehicle. Computer

simulations were performed to confirm the accuracy and robustness of the proposed algorithm.
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Fig. 1 Configuration of keypoints (left) and an example of
detected keypoints and a generated bounding box
including head, shoulders, and neck (right)
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Fig. 2 An example of the passenger tracking algorithm,
bounding boxes of detected passengers by CNN
(left), those of existing passengers (middle), and
a matching solution (right)
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Fig. 6 Simulation results of 3D pose estimations

Table 1 Results on each scenario (A—MPJPE in mm)

Test Case CNN Ours
1 274 218

Scenario 1
2 287 208
1 233 212

Scenario 2
2 265 209
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